Objectives: To study the long-term consistency in answers to questions on chronic respiratory symptoms of a standardised questionnaire and in the diagnosis of asthma established on the basis of the answers to these questions* M ethods: A comparison of data collected by means of a test and a retest after a one-year interval. Population: 246 subjects aged 16 to 23. Main outcome measure: Cohen's kappa as measure of agreement between the answers to the first and the second ques tionnaire. Results: Cohen's kappa values of the questions on symptoms ranged between 0.22 and 0.62 and was 0.50 for the asthma diagnosis. O f the 20% of the study group who had asthma on the basis of the first ques tionnaire, 32% did not report of one single asthma symptom in the second one. Conclusions: In young adults aged 16 to 23, the long term consistency in answers to questions on respirat ory symptoms in a self-administered questionnaire and in the diagnosis of asthma assessed on the basis of the answers to these questions is unsatisfactory.
Introduction
Over the last 10 to 20 years, epidemiological surveys have been conducted to assess the prevalence of asthma. Since underdiagnosis of asthma has been documented, 13 these assessments are not based on the presence of a clinical dia gnosis alone. Screening methods are often applied, of which questionnaires on respiratory symptoms are used most frequently. Many efforts have been made to stan dardise them.4'* The short-term reproducibility (one to four months) of some standardised questionnaires has been found satisfactory.7,8 However, as the diagnosis of asthma as a chronic disease reflects the persistent presence or recurrence of symptoms, it is essential that the outcome of these questionnaires is consistent over a longer period of time. To the best of our knowledge, no attempts have been made so far to assess this long-term consistency in an swers to questions on chronic respiratory symptoms, or to assess the consistency in the diagnosis of asthma when es tablished on the basis of the outcome of these question naires.
The aim of the present study was to assess in young adults the long-term consistency in the answers to questions on chronic respiratory symptoms and in the diagnosis of asthma established on the basis of the answers to these questions. Therefore, a standardised questionnaire was administered twice in an open population of subjects aged 16 to 23 with a one-year interval.
Methods
This study was part of a follow-up study on the relation ship between respiratory morbidity in early childhood and asthma in young adulthood.1 1
Study population
The study population of the present study was composed of all those in the follow-up study population who were aged sixteen and over (hereafter referred to as young adults). The subjects of that study were recruited from the practice population of the Continuous Morbidity Regis tration (CMR) of the Department of General Practice of the University of Nijmegen.10 All subjects of the practice lists of the four CMR practices who were born between the years 1967 and 1978 (n=1,441) and who were still on these practice lists at the start of the study in December 1988 were invited to participate: 926 subjects, 64% of the original birth cohorts, 484 boys and 442 girls, aged 10 to 23 at the time of the study. Before the start of the followup study 515 subjects of the original birth cohorts had left the practices; 492 moved with their families to another area and 23 children had died. Within the framework of the follow-up study, the group of 926 subjects was invit ed to (among other things) complete a questionnaire on chronic respiratory symptoms on two occasions. For those under sixteen (n=506) the parents were asked to complete the questionnaire for their child. The 420 young adults were asked to complete the questionnaire themselves, and the present study was based on this group. ¡can Thoracic Society (ATS), 4 The questions are listed in table 1. Short-term reproducibility (four weeks) andcriterionvalidity had been determined and found satisfactory.8'11
Study design
The questionnaire was administered on two occasions with a one-year interval. The first time (in the winter of 1988-1989) the questionnaire (hereafter referred to as quest '89) was sent by post. One year later (in the winter of 1989-1990) those who had responded to quest '89 were invited for spirometry within the framework of the follow-up study. Preceding the spirometric assessments the partici pants were asked to complete the questionnaire for the sec ond time (quest '90), again by themselves and w ithout interference from others. Moreover they were interviewed about the use of drugs for asthma. Information on who was under treatment for asthma during the study was de rived from the CMR.
Analysis
First an analysis was made on whether those who parti cipated on both occasions (the study group) formed a rep resentative sample of the original birth cohorts. For that purpose the study group was compared with respect to sociodemographic features to those of the original birth cohorts who did not belong to the study group. Chi square tests were used to determine the significance of the differ ences.
Questionnaire
The questionnaire on respiratory symptoms was based on the standardised questionnaire (children's version) of the British Medical Research Council (BMRC) and the Amer-V-: ■ ;
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Prevalence The prevalence of both the respiratory symptoms and asthma was assessed in the study group, for the two ques tionnaires (quest '89 and '90) separately. The diagnosis of asthma was made on the basis of the following symp toms: chronic cough, chronic cough with phlegm, wheezing and tightness with wheezing. A subject was considered to or a a reement have asthma in case of an affirmative answer to one or more questions on these symptoms.
Long-term consistency in order to assess the long-term consistency, the answers to quest '89 were compared with those to quest '90, for each question separately as well as for the diagnosis of asthma. A possible lack of agreement should be considered the result of a real change of symptoms and/or lack of con sistency in the answers to the questions or in the question naire as a whole, as an instrument to assess the diagnosis of asthma in this age category.
In all comparisons Cohen's kappa was used as measure of agreement. 12 It gives an estimation of the agreement after correction for agreement by chance.
Results
Replies to the first questionnaire were received from 386 young adults, which is 92% of those invited. Of this group, 257 participated in the retest. Of these 257, 11 subjects completed one or both questionnaires unsatisfactorily. So of 246 subjects (64% of those invited for the retest) all ne cessary data from both questionnaires were available. Of this group, 124 were male and 122 female subjects; 126 were aged 16-17 years, 71 were 18-19 and 47 between 20-23.
Eleven subjects were under treatment for asthma, and six said that they were using drugs for it. The comparison between the study group and those of the original birth co horts who did not belong to the study group showed that of the study group (statistically) significantly fewer sub jects belonged to the higher social class and were male than of the latter group. No differences were found with respect to age. Table 2 shows the prevalence of respiratory symptoms in '89 and in '90 and the kappa values; table 3 shows the prevalence and kappa of the diagnosis of asthma.
Prevalence
The four most frequently reported symptoms were recur ring rhinitis, productive cough, unspecified breathlessness and breathlessness when going upstairs, both in quest '89 and in quest '90. The prevalence of asthma was 20% ac cording to the first questionnaire and 24% according to the second one. Moreover, the prevalence figures of almost all respiratory symptoms were higher in quest '90. Of the young adults, 14% reported at least one asthma symptom in both questionnaires.
Long-term consistency
The values of Cohen's kappa of the questions ranged between 0,22 and 0.62, The questions on 'chronic phlegm' and 'breathless when going upstairs' had the highest kappa values, and those on 'breathless when walking on the flat1 and 'cough' the lowest. The kappa of the diagnosis of asthma was 0.50. Part (32%) of those who had asthma on the basis of the first questionnaire did not report a single asthma symptom in the second one. Of those who did not have asthma according to the first questionnaire, 14% reported at least one asthma symptom in the second one.
Discussion
In these two surveys the prevalence of asthma found in young adults was 20% and 24% respectively. A compar ison with other studies is difficult due to differences between the questionnaires and the questions, to differ ences in symptoms used for the diagnosis of asthma and to differences in the age distribution of the populations studied. The comparison between the study group and those of the original birth cohorts who did not participate in the study showed that there was a small but statistically significant selection tending towards lower social class and female sex. Since morbidity figures are higher in lower social classes, 11 the prevalence of symptoms and asthma in the second survey may be overestimated. However, in all prob ability this small selection has not influenced the results of the analysis of the long-term consistency.
Almost all respiratory symptoms showed a higher preval ence in 1990 than in 1989. This increase mav reflect a real increase of the prevalence of respiratory symptoms, but may also reflect a lack of consistency of the question naire, due to a change of interpretation of the questions or a change in awareness of symptoms. The following fac tors may have contributed to a real increase of the preva lence of the symptoms: -an epidemic of influenza in the Netherlands in the au tumn of 1989; -smoking behaviour; however, an analysis of the data showed that smoking did not play a substantial role in the prevalence increase.
Treatment for asthma may have contributed to the change of the prevalence of symptoms as well. However, this might not have played an important role in this study, as only 11 subjects were under treatment for asthma. In the second survey also the prevalence of asthma was higher than in the first. This mav also reflect a real increase. How-# ever, both the low values of Cohen's kappa as measure of agreement and the finding that nearly a third of the young adults who had one or more asthma symptoms in the first survey did not report a single symptom in the second surEuropean Journal of General Practice, Volume 2, September 1996 % vey, p o int to a lack of consistency in the an sw ers to this qu estio nnaire in assessing the diagnosis of a sth m a. A sth m a is a disease in w hich the sy m p to m s vary in tim e, but it lias never been reported that in a substantial n u m b e r of the patients these sym ptom s d isap p ear w ithin one year.
'Breathlessness' was not included in the criteria for the asthma diagnosis. This was decided, because it appeared to he interpreted as 'being out of breath1 rather than 'the unpleasant awareness of the need to breathe1 (in the sec ond survey the prevalence figures of unspecified breath lessness and breathlessness when going upstairs wrere 33% and 29% respectively). Furthermore, the answers to the questions on breathlessness showed insufficient consist ency. Change of formulation may avoid misinterpretation. Nevertheless, (recurrent) breathlessness is a symptom of asthma and has been included in the criteria for the defi nition of asthma.14, H Virtually all subjects who reported being breathless when walking on the flat at a normal pace also answered affirmatively to at least one of the questions on the symptoms that have been included as criteria for the diagnosis of asthma.
A major cause of the lack of long-term consistency in the diagnosis of asthma when established by means of a ques tionnaire on chronic respiratory symptoms, is the depen dence on an assessment at one moment. The same prob lem can be found in the assessment by questionnaire of other diseases of which the symptoms vary in time, While most questions refer to a period of at least the preceding year, the answers probably reflect the experiences of the preceding months.
For epidemiologic studies, questionnaires remain the most convenient method of identifying persons with asthma. In this method the diagnosis of asthma is based on the reported presence of chronic respiratory symptoms. The present study, however, showed that this resulted in an unsatisfac tory long-term consistency in the asthma diagnosis. To overcome this, it may be recommended to use more ob jective methods, e.g. the measurement of airways obstruc tion and bronchial hyperresponsiveness, both generally ac cepted as hallmarks of asthma.14,15
